sections based on morphology is artificial (Boerema et al. 2004) , and several species can be classified in more than one section as they reveal multiple "section-specific" characters.
A large, well-studied Phoma culture collection that includes more than 1100 strains of Phoma resulted from the extensive morphological studies conducted on Phoma in The Netherlands. That culture collection is the basis of an intensive molecular phylogenetic study of the genus Phoma, which commenced in 2006. Molecular studies of species of Phoma prior to the onset of this project concentrated on the development of molecular detection methods for specific, important plant pathogenic Phoma species, such as Ph. macdonaldii, Ph. tracheiphila, Stagonosporopsis cucurbitacearum (as Ph. cucurbitacearum) and Boeremia foveata (as Ph. foveata) (Aveskamp et al. 2008) . The phylogeny of the type species of the nine Phoma sections and morphologically similar coelomycetes was determined utilising the sequence data of the large subunit 28S nrDNA (LSU) and the small subunit 18S nrDNA (SSU) regions . Results of that study demonstrated that the type species of the nine Phoma sections all grouped in Pleosporales. The type species of five Phoma sections, Phoma, Phyllostictoides, Sclerophomella, Macrospora and Peyronellaea and similar genera, grouped in a distinct clade in Didymellaceae. The type species of the remaining four Phoma sections, Heterospora, Paraphoma, Pilosa and Plenodomus, clustered in several clades outside Didymellaceae based on the LSU and SSU sequence analysis leading to the conclusion that these species should be excluded from Phoma (de Gruyter et al. 2009 , Aveskamp et al. 2010 .
The molecular phylogeny of the Phoma species in Didymellaceae was determined in a subsequent study (Aveskamp et al. 2010) and, as the phylogenetic placement of the sectional type species already suggested, included species mainly from sections Phoma, Phyllostictoides, Sclerophomella, Macrospora and Peyronellaea. The molecular phylogeny of 11 Phoma species classified in Phoma section Paraphoma based on their setose pycnidia was investigated using LSU and SSU sequences ) and this section was highly polyphyletic, with species clustering mainly in Phaeosphaeriaceae and Cucurbitariaceae.
The purpose of the present study was to clarify the molecular phylogeny of the Phoma species currently classified in sections Plenodomus and Pilosa, along with Phoma species which were determined to be distantly related to the generic type species Ph. herbarum in previous molecular studies. Additionally, phomalike isolates of coelomycetes currently classified in Ascochyta and Coniothyrium and clustering outside the Didymellaceae (de Gruyter et al. 2009 , Aveskamp et al. 2010 ) are included in this study along with a number of phoma-like species that do not belong to Pleosporineae.
In the present study, the initial focus was to determine the molecular phylogeny of Phoma betae (teleom. Pleospora betae) and Ph. lingam (teleom. Leptosphaeria maculans), type species of the Phoma sections Pilosa and Plenodomus, respectively, at the generic rank based on the sequence data of the LSU and the SSU regions. In a subsequent study, the sequence data of both the LSU and the ITS regions were used for a revised classification of the Phoma species currently classified in Phoma section Plenodomus. Only a limited number of the species currently classified in this section have a confirmed Leptosphaeria teleomorph.
The Phoma acuta species complex was subject of a more detailed study. The teleomorph of Ph. acuta is Leptosphaeria doliolum, type species of the genus Leptosphaeria. A multilocus analysis of sequence data of the SSU, LSU, ITS, β-tubulin (TUB), and chitin synthase 1 (CHS-1) regions was performed. The phylogeny of Phoma species of section Pilosa, with a Pleospora teleomorph (Pleosporaceae) was studied utilising actin (ACT) sequence data.
Phoma-like species currently attributed to the genera Aposphaeria, Asteromella, Coniothyrium, Phoma, Plenodomus, Pleurophoma and Pyrenochaeta, which could not be classified in the Pleosporineae based on their molecular phylogeny, were included in a LSU sequence analysis. All Phoma taxa that are unrelated to Didymellaceae and treated in this paper are redisposed to other genera.
A further aim of this study was to establish a single nomenclature for well-resolved anamorph-teleomorph relationships as discussed by Hawksworth et al. (2011) . In cases where one anamorphteleomorph generic relation is involved in a monophyletic lineage, one generic name was chosen based on priority and the other named teleomorph or anamorph state is treated as a synonym. Similar approaches towards single nomenclature have been employed in Botryosphaeriales , 2009a , b, Phillips et al. 2008 , Pleosporales (Aveskamp et al. 2010) , and Hypocreales (Lombard et al. 2010a -c, Chaverri et al. 2011 .
MAtErIALS And MEtHodS

Isolate selection, culture studies and dnA extraction
The generic abbreviations used in this study are: Ascochyta (A.), Coniothyrium (C.), Heterospora (H.), Leptosphaeria (L.), Paraconiothyrium (Paracon.), Paraleptosphaeria (Paralep.), Phoma (Ph.), Plenodomus (Plen.), Pleospora (Pleo.), Pyrenochaeta (Py.), Subplenodomus (Subplen.) and Westerdykella (W.). The isolates included in this study were obtained from the culture collections of the Centraalbureau voor Schimmelcultures, Utrecht, The Netherlands (CBS-KNAW) and the Dutch National Plant Protection Organization, Wageningen, The Netherlands (PD) (table 1). The freeze-dried isolates were revived overnight in 2 mL malt/ peptone (50 % / 50 %) liquid medium and subsequently transferred and maintained on oatmeal agar (OA) (Crous et al. 2009c) . The isolates, which were stored at -196 °C, were directly transferred to OA. Cultures growing on OA and malt extract agar (MEA) (Crous et al. 2009c ) were studied morphologically as described in detail by Boerema et al. (2004) . The genomic DNA isolation was performed using the Ultraclean Microbial DNA isolation kit (Mo Bio Laboratories, Carlsbad, California) according to the instructions of the manufacturer. All DNA extracts were diluted 10 × in milliQ water and stored at 4 °C before use.
Pcr and sequencing
For nucleotide sequence comparisons, partial regions of SSU, LSU and ITS, as well as part of the ACT, TUB and CHS-1 genes were amplified. The SSU region was amplified with the primers NS1 and NS4 (White et al. 1990 ) and the LSU region was amplified with the primers LR0R (Rehner & Samuels 1994 ) and LR7 (Vilgalys & Hester 1990) . The ITS and TUB regions were amplified as described by using the primer pair V9G (de Hoog & Gerrits van den Ende 1998) and ITS4 (White et al. 1990) for the ITS and the BT2Fw and BT4Rd primer pair ) for the TUB locus. The ACT and CHS-1 regions 3 were amplified using the primer pairs ACT-512F / ACT-783R and CHS-354R / CHS-79F (Carbone & Kohn 1999) . The amplification reactions were performed and analysed as described by .
Sequencing of the PCR amplicons was conducted using the same primer combinations, although the primer LR5 (Vilgalys & Hester 1990 ) was used as an additional internal sequencing primer for LSU. The sequence products were purified using Sephadex columns (Sephadex G-50 Superfine, Amersham Biosciences, Roosendaal, Netherlands) and analysed with an ABI Prism 3730XL Sequencer (Applied Biosystems) according to the manufacturer's instructions. Consensus sequences were computed from both forward and reverse sequences using the Bionumerics v. 4.61 software package (Applied Maths, Sint-Martens-Latem, Belgium) and were lodged with GenBank. All sequences of reference isolates included in this study were obtained from GenBank (Table 1) .
Phylogenetic analyses
To determine the phylogeny of Phoma betae and Ph. lingam at rank, the SSU and LSU sequence data of two isolates were aligned with the sequences of 46 reference isolates in the Pleosporales that were obtained from GenBank (Table 1 ), 14 of which were classified in the Pleosporaceae or Leptosphaeriaceae. The phylogeny of Phoma section Plenodomus was determined with the combined data set of LSU and ITS sequences of 87 isolates, including 53 isolates currently classified in Leptosphaeria and Phoma section Plenodomus. Phoma apiicola, Ph. dimorphospora, Ph. heteromorphospora, Ph. lupini, Ph. valerianae, Ph. vasinfecta and Ph. violicola classified in Phoma sections Phoma or Heterospora (Boerema et al. 2004 ) grouped in previous molecular phylogenetic studies outside Didymellaceae (de Gruyter et al. 2009 , Aveskamp et al. 2010 , and are therefore treated here.
In the study of the Leptosphaeria doliolum complex, that includes the subspecies of Ph. acuta, viz. subsp. acuta, errabunda and also Ph. acuta subsp. acuta f. sp. phlogis, a phylogenetic analysis was performed utilising the ITS, ACT, TUB, CHS-1 sequences of 18 isolates. Phoma macrocapsa, Ph. sydowii and Ph. veronicicola being closely related to this species complex were included.
The species concept of phoma-like anamorphs in Pleosporaceae was determined by alignments of the ACT sequences of 15 isolates and five reference isolates. Phoma fallens, Ph. glaucispora and Ph. flavigena were also included. These species were originally classified in Phoma sect. Phoma (de Gruyter & Noordeloos 1992 ). However, a molecular phylogenetic study demonstrated that these species grouped in a clade representing Leptosphaeriaceae and Pleosporaceae (Aveskamp et al. 2010) . Sequence data were compared with those of isolates currently classified in the genera Phoma, Ascochyta and Coniothyrium, as well as isolates of Leptosphaeria clavata and the generic type species Pleospora herbarum. Phoma incompta is the only species classified in Phoma section Sclerophomella, which proved to be unrelated to Didymellaceae (Aveskamp et al. 2010) .
The phoma-like species that could not be attributed to Pleosporineae (Zhang et al. 2009 ) were studied with the LSU sequences of 40 isolates, including 20 reference isolates representing the anamorph genera Beverwykella, Neottiosporina, Paraconiothyrium, as well as the teleomorph genera Byssothecium, Falciformispora, Herpotrichia, Melanomma, Paraphaeosphaeria, Pleomassaria, Preussia, Roussoella, Splanchnonema, Sporormiella, Thyridaria, Trematosphaeria and Westerdykella. Four Phoma species were included which are currently described in Phoma section Phoma, viz. Ph. capitulum, Ph. flavescens, Ph. lini, and Ph. minutispora (de Gruyter & Noordeloos 1992, de Gruyter et al. 1993) . In addition, the human pathogens Pyrenochaeta romeroi and Py. mackinnonii, which could not be classified in a recent study dealing with phoma-like species with setose pycnidia , were included.
The multiple alignments were automatically calculated by the BioNumerics software package, but manual adjustments for improvement were made by eye where necessary. For multilocus alignments, the phylogenetic analyses were done for each dataset individually, and where similar tree topologies were obtained, an analysis was performed on the combined alignment of all the gene regions in the multilocus alignment. Neighbour-Joining (NJ) distance analyses were conducted using PAUP (Phylogenetic Analysis Using Parsimony) v. 4.0b10 (Swofford 2003) with the uncorrected "p", Jukes-Cantor and Kimura 2-parameter substitution models. The robustness of the trees obtained was evaluated by 1000 bootstrap replications. A Bayesian analysis was conducted with MrBayes v. 3.1.2 (Huelsenbeck & Ronqvist 2001) in two parallel runs, using the default settings but with the following adjustments: the GTR model (trees 1-3, 5) with gamma-distributed rate and the HKY+ γ-model (tree 4) were selected for the partitions using the Findmodel freeware (http://hcv.lanl.gov/content/hcv-db/ findmodel/findmodel.html), and a MCMC heated chain was set with a "temperature" value of 0.05. The number of generations and sample frequencies were set at 5 million and 10 (trees 3-5) or 100 (trees 1, 2) respectively and the run was automatically stopped as soon as the average standard deviation of split frequencies reached below 0.01. The resulting trees were printed with TreeView v. 1.6.6 (Page 1996) and alignments and trees were deposited into TreeBASE (www.treebase.org).
rESuLtS
The data for the aligned sequence matrices for the trees obtained in the different studies are provided below. In the case that alignments of multiple loci are involved, the topologies of the obtained trees for each locus were compared by eye to confirm that the overall tree topology of the individual datasets were similar to each other and to that of the tree obtained from the combined alignment. The NJ analyses with the three substitution models showed similar tree topologies and were congruent to those obtained in the Bayesian analyses. The results of the molecular phylogenetic analyses are supplied below; the summarised additional ecology and distribution data of the taxa involved were adopted from Boerema et al. (2004) , where the references to original literature are provided.
Phylogeny of Phoma lingam and Ph. betae, the type species of Phoma sections Plenodomus and Pilosa (Pleosporineae)
The aligned sequence matrix obtained for the SSU and LSU regions had a total length of 2 671 nucleotide characters, 1 367 and 1 304 respectively. In the alignment, an insertion in the SSU at the positions 478-832 was observed for the cultures CBS 216.75, CBS 165.78, CBS 138.96, CBS 331.37 and CBS 674.75 . This insertion was excluded from further phylogenetic analyses. The combined dataset used in the analyses included 48 taxa and contained 2 316 characters with 101 and 213 unique site patterns for SSU and LSU, (CBS 524.50) . The Bayesian analysis resulted in 6 5442 trees after 3 272 000 generations, from which the burn-in was discarded and the consensus tree and posterior probabilities were calculated based on 56 028 trees (Fig. 1) . The families that belong to Pleosporineae, represented by the species grouping in clades A-G, clustered in a strongly supported clade (99 % posterior probability). Clade A, representing those species classified in Pleosporaceae, was strongly supported (100 %) and included two subclades. 
Didymellaceae (G)
Pleosporaceae ( www.studiesinmycology.org
Phoma sections Plenodomus, Pilosa 13 visci. Phoma heteromorphospora, type species of Phoma section Heterospora and Ph. dimorphospora also grouped in this Leptosphaeria clade, in congruence with previous findings (de Gruyter et al. 2009 , Aveskamp et al. 2010 Gruyter et al. 2009 Gruyter et al. , 2010 .
A distinct clade F includes Ph. glycinicola, Ph. carteri, Ph. septicidalis, and the taxonomic confusing species Pyrenochaeta dolichi (Grondona et al. 1997) . The position of Coniothyrium palmarum and Neophaeosphaeria filamentosa could not be clarified, but both species are also treated below in a phylogeny including close relatives based on ITS and LSU regions (Fig.  2) . Didymella exigua, type species of the genus Didymella, and Ph. herbarum represent Didymellaceae, and clustered in a wellsupported clade (G) in congruence with previous studies (de Gruyter et al. 2009 , Aveskamp et al. 2010 . The molecular phylogeny of species which group in this analysis outside of Pleosporineae in Montagnulaceae, Massarinaceae and Sporormiaceae were further analysed utilising LSU sequence data of a broader range of taxa (Fig. 5 ).
Phoma section Plenodomus and close allies
The aligned sequence matrix obtained for the LSU and ITS regions had a total length of 1 921 nucleotide characters, 1 332 and 589 respectively. The combined dataset used in the analyses included 87 taxa and contained 1921 characters with 298 and 118 unique site patterns for LSU and ITS respectively. The tree (Fig. 2) was rooted to Ph. herbarum (CBS 615.75) , the representative isolate of the type species of Phoma (Boerema et al. 2004) . The Bayesian analysis resulted in 100 002 trees after 5 000 000 generations, from which the burn-in was discarded and the consensus tree and posterior probabilities were calculated based on 90 930 trees (Fig. 2) .
The The Phoma species in clades A and B are in majority currently described as anamorphs of the genus Leptosphaeria, or belong to Phoma section Plenodomus. These Phoma anamorphs are only distantly related to the type species Ph. herbarum and its relatives in Didymellaceae, and therefore these species described in section Plenodomus are excluded from the genus Phoma. Clade C is more distantly related to Leptosphaeriaceae and comprises species that are related to Coniothyrium palmarum in Coniothyriaceae. Two subclades are recognised in clade C: Ph. glycinicola, Py. dolichi and Ph. carteri group with the generic type species C. palmarum, whereas two isolates of Ph. septicidalis group with Ph. multipora. The teleomorph Neophaeosphaeria filamentosa clustered basal to this clade. Clade D includes the genera Cucurbitaria, Pyrenochaetopsis and Pyrenochaeta, which represent Cucurbitariaceae. This finding is in congruence with previous studies (de Gruyter et al. 2010 
Phylogeny of the Leptosphaeria doliolum complex
The aligned sequence matrix obtained for the ITS, ACT, TUB and CHS-1 regions had a total length of 1 345 nucleotide characters; ITS 522, ACT 240, TUB 332 and CHS-1 251, respectively. The combined dataset used in the analyses included 18 taxa and contained 1 345 characters with 98 unique site patterns. The tree (Fig. 3 ) was rooted to "Ph. pedicularis" (CBS 390.80) . The Bayesian analysis resulted in 6 002 trees after 30 000 generations, from which the burn-in was discarded and the consensus tree and posterior probabilities were calculated based on 3 341 trees.
The 
Phylogeny of Phoma section Pilosa
The aligned sequence matrix obtained for the ACT region had a total length of 252 nucleotide characters (20 taxa), and contained 165 unique sites. The tree was rooted to Ph. lingam (CBS 147.24 and CBS 260.94) . The Bayesian analysis resulted in 34 802 trees after 174 000 generations, from which the burn-in was discarded, and the consensus tree and posterior probabilities were calculated based on 11 728 trees (Fig. 4) .
The phylogenetic tree representing the Pleosporaceae includes Ph. betae, type species of Phoma section Pilosa. This section is characterised by producing pycnidia that are covered by mycelial hairs. Phoma betae clearly groups with other pycnidial fungi pathogenic on Chenopodiaceae, including Ascochyta obiones, A. hyalospora and A. caulina and Chaetodiplodia sp. All species produce similar hairy pycnidia, but are classified in Ascochyta or Coniothyrium due to conidial septation, or brown pigmentation of conidia, respectively.
A subclade comprises the cosmopolitan Pleospora herbarum and related species. The species involved are associated with various hosts or substrates. The most closely related Ph. incompta is a specific pathogen on Olea europea (Oleaceae). Phoma incompta was classified in Phoma section Sclerophomella because of its thick-walled pycnidia (de Gruyter & Noordeloos 1992 Phoma fallens proved to be closely related to Ph. glaucispora in keeping with the similar in vitro characters, especially the low growthrate and the size and shape of its conidia (Boerema et al. 2004) . Both species originate from southern Europe, and have been associated with spots on fruits and leaves of Olea europea, or leaf spots on Nerium oleander, respectively. An isolate preserved as Leptosphaeria clavata, CBS 259.51, proved to be closely related. The origin of the isolate, deposited by E. Müller, is unknown; however, it is likely that the isolate was obtained from Poaceae, Triticum vulgare or Dactylis glomerata (Müller 1950) . Phoma flavigena, once isolated from water and also recorded from southern Europe, proved to be more distantly related in Pleosporaceae.
Phylogeny of phoma-like anamorphs excluded from the suborder Pleosporineae
The aligned sequence matrix obtained for the LSU regions had a total length of 808 nucleotide characters, with 208 unique site patterns. The phylogenetic tree (Fig. 5 ) was rooted to Pseudorobillarda phragmitis (CBS 398.61) . The Bayesian analysis resulted in 48 402 trees after 242 000 generations, from which the burn-in was discarded and the consensus tree and posterior probabilities were calculated based on 24 876 trees.
Clade A includes the reference isolates of the teleomorph Paraphaeosphaeria and the anamorph Paraconiothyrium classified in Montagnulaceae. This teleomorph/anamorph relation agrees with previous molecular phylogenetic studies (Verkley et al. 2004 , Damm et al. 2008 ). Other phoma-like species in this clade are Ph. lini, Plenodomus fusco-maculans, Pleurophoma pleurospora (CBS 101461) and Asteromella tilliae. Phoma lini, a saprobe frequently recorded on dead stems of Linum spp., was described in Phoma section Phoma (de Gruyter et al. 1993) . Re-examination of the conidia revealed that they are hyaline and thin-walled; however, also darker, greenish to yellowish coniothyrium-like conidia were observed. The conidiogenous cells are phoma-like, doliiform to ampulliform.
The isolate Asteromella tiliae (CBS 265.94) clearly represents a species of Paraconiothyrium, and therefore, the teleomorph name Didymosphaeria petrakiana, Didymosphaeriaceae, is probably incorrect. It was already mentioned by Butin & Kehr (1995) that "considering the taxonomical placement of the teleomorph, the authors were informed about forthcoming taxonomic changes".
The morphological characters of the isolate CBS 101461, considered as representing the generic type species Pleurophoma pleurospora, resembles Paraconiothyrium as was previously discussed (de Gruyter et al. 2009 ). The sterile ex-type strain of Plenodomus fusco-maculans, CBS 116.16, recorded from Malus sp., also grouped with the Paraconiothyrium isolates.
Coniothyrium fuckelii clustered in the Paraphaeosphaeria/ Paraconiothyrium clade, in agreement with previous studies (Damm et al. 2008 , Aveskamp et al. 2010 , and therefore, the species is transferred to the genus Paraconiothyrium. Two phoma-like species obtained from Citysus scoparius and Lonicera sp. respectively (CBS 116668 and CBS 130329), cluster near Montagnulaceae and Massarinaceae. The morphological characters of the species are typical for Pleurophoma pleurospora. The taxonomic position of both isolates at familial rank could not be determined. The morphology of Phoma flavescens proved to be most similar to that of Paraconiothyrium, it definitely does not belong to Phoma, and therefore the species is transferred to Paraconiothyrium. Sequence data of additional species clustering nearby are required to resolve the current classification of Ph. flavescens. None of the phomalike anamorphs included in this study grouped in clade B, which represents Massarinaceae.
Clade C includes the recently assigned ex-epitype strain of Trematosphaeria pertusa, isolate CBS 122368 (Zhang et al. 2008) and Falcisformispora lignatilis. Both T. perusa and F. lignatilis represent Trematosphaeriaceae (Suetrong et al. 2009 Melanommataceae. This isolate is considered as an incorrect identification (Mugambi & Huhndorf 2009 Kesteren (1979) provided a nom. nov. since the epithet "chenopodii" was occupied in Phoma. For more details of the taxonomy of the species see van der Aa & van Kesteren (1979) . Although Leptosphaeria chenopodii-albi was described from leaves of Chenopodium album (Crane & Shearer 1991) Note: For full synonymy, including the species listed below, see Crane & Shearer (1991) and Boerema et al. (2004 Note: Seven varieties of this species have been recognised (Wunsch et al. 2011 ) in a phylogenetic analysis using 10 loci. Notes: Munk (1957) recognised Leptosphaeria section ParaLeptosphaeria, an invalid taxon, as a heterogenous group. The section was differentiated from Eu-Leptosphaeria, which included the generic type species L. doliolum. Leptosphaeria nitschkei was considered a typical representative of section Eu-Leptosphaeria (Müller & von Arx 1950) . However, this molecular phylogeny demonstrates that L. nitschkei is only distantly related to L. doliolum.
Leptosphaeria slovacica
We introduce Paraleptosphaeria to accomodate L. nitschkei and its relatives. These necrotrophic species are morphologically closely allied to Leptosphaeria. The former classification of Leptosphaeria in sections Eu-Leptosphaeria and Para-Leptosphaeria cannot be upheld from a evolutionary point of view, as two other species attributed to section Eu-Leptosphaeria, namely L. agnita and L. maculans (Munk 1957) Note: An explanation of the nomenclature of Leptosphaeria dryadis has been provided by Chen et al. (2002) .
Paraleptosphaeria macrospora (Thüm.) Gruyter Note: For full synonymy of the anamorph names of the species listed below, see Boerema et al. (1994) . For additional synonyms of the teleomorph names of the species below that have been recorded on Asteraceous hosts, see Khashnobish et al. (1995 Notes: Leptosphaeria biglobosa was originally described as a less virulent segregate of L. maculans (Shoemaker & Brun 2001) . The species, also indicated as Tox 0 isolates, has been described from cultivated Brassica species as the cause of upper stem lesions and considered as less damaging than L. maculans (West et al. 2002) . However, in Poland L. biglobosa is the predominant cause of these symptoms (Jedryczka et al. 1999 , Huang et al. 2005 . The current species concept of L. biglobosa is broadly defined with six distinct subclades recognised by multilocus phylogenetic analyses of ITS, β-tubulin and actin sequences (Mendes-Pereira et al. 2003 , Vincenot et al. 2008 . These subclades are named after the host or geographic origin of the isolates involved. It has been suggested that the clades represent distinct subspecies formed over time by reproductive isolation (Mendes-Pereira et al. 2003 (1851) by Boerema & van Kesteren (1964) because the type material of Plen. rabenhorstii had been lost during the Second World War. Therefore, Plen. rabenhorstii is indicated here as a nomen dubium. Leptosphaeria maculans causes a serious stem base canker (blackleg) on cultivated Brassica spp. (Brassicaceae) in Europe, Australia and North America (West et al. 2001 , Fitt et al. 2006 . Notes: Plectophomella visci is the type species of the genus Plectophomella. This genus was accepted by Sutton (1980) based on the eustromatic conidiomata; branched, septate conidiophores, phialidic conidiogenesis and small, hyaline conidia. However, the phylogenetic analyses clearly demonstrated the placement of Plectophomella grouping in the Plenodomus clade and therefore it is treated as a synonym.
Plenodomus wasabiae (Yokogi) J.F. White & P.V. Reddy, Canad. J. Bot. 76: 1920 Bot. 76: . 1999 Bot. 76: (1998 . Notes: A synanamorph was noted and described as a Coniosporium state based on the dark brown to black, dictyosporous conidia (Mohanty 1958) . This synanamorph was considered later as monodictys-like (Grodona et al. 1997) . = Stemphylium herbarum E.G. Simmons, Sydowia 38: 291. 1986 .
Specimen examined: India, Uttar Pradesh, from a leaf of Medicago sativa (Fabaceae), 1986 (Fabaceae), (isolated in 1983 Notes: Coniothyrium fuckelii var. sporulosum has been redisposed as Paraconiothyrium sporulosum (Verkley et al. 2004) and it is clearly different from Paraconiothyrium fuckelii (Damm et al. 2008 Notes: Plenodomus fusco-maculans was discussed by Boerema & Loerakker (1985) and . The holotype of the basionym Aposphaeria fusco-maculans was studied and considered to be Aposphaeria pulviscula (Boerema et al. 1996) . However, the description of A. fusco-maculans given by Boerema et al. (1996) fits the generic concept of Paraconiothyrium, in congruence with the molecular phylogeny of the culture CBS 116.16. Pycnidia in vitro 50-125 μm diam, globose to subglobose, glabrous or with mycelial outgrowth, scattered, non-ostiolate or ostiolate, pycnidial wall made up of 5-7 layers of cells. Conidiogenous cells 1.5-3 × 0.5-2.5 μm, indeterminate or ampulliform to filiform in a later state, up to 10 μm in length. Conidia 1.5-2.5 × 0.5-1.5 μm, ellipsoidal, initially hyaline, then discolouring to olivaceous.
Description in vitro:
Colonies on OA 50-52 mm diam after 7 d, margin entire; colony olivaceous buff to greenish olivaceous/grey olivaceous, with greenish olivaceous to pale olivaceous grey, finely floccose to woolly aerial mycelium; reverse smoke-grey to greenish olivaceous, with olivaceous patches. Colonies on MEA 43-44 mm diam after 7 d, margin entire; colony pale olivaceous grey to greenish olivaceous, with isabelline to cinnamon at centre, with compact pale olivaceous grey, finely floccose to woolly aerial mycelium; reverse buff to honey, isabelline to olivaceous near margin. Pycnidia globose to subglobose, olivaceous to brick, finally olivaceous black, scattered, mainly on the agar, 50-125 μm diam, glabrous or with mycelial outgrowth, non-ostiolate or ostiolate, pycnidial wall made up of 5-7 layers of cells. Conidiogenous cells 1.5-3 × 0.5-2.5 μm, ampulliform to filiform in a later state, up to 10 μm in length. Conidia 1.5-2.5 × 0.5-1.5 μm, av. 1 × 2 μm, length/ width ratio = 1.5-3.2, av. 2.2, ellipsoidal, initially hyaline, then discolouring to olivaceous. Chlamydospores absent. NaOH spot test: negative. Crystals absent. Notes: Isolate CBS 101461 was identified as Pleurophoma pleurospora (Dooly et al. 1989) . However, in vitro data and the molecular phylogeny demonstrate that this isolate does not belong to Pleurophoma pleurospora, see below, and therefore is described as a new species in the genus Paraconiothyrium.
Paraconiothyrium minitans (W.A. Campb.) Verkley, Stud. Mycol. 50: 332. 2004 . Basionym: Coniothyrium minitans W.A. Campb., Mycologia 39: 191. 1947 . www.studiesinmycology.org Phoma sections Plenodomus, Pilosa 27 ≡ Asteromella tiliae (F. Rudolphi) Butin & Kehr, Mycol. Res. 99: 1193 Pleurophoma pleurospora (Sacc.) Höhn., Sitzungsber. Kaiserl. Akad. Wiss., Math.-Naturwiss. Cl., Abt. 1. 123: 117. 1914 . Fig. 7 .
Basionym: Dendrophoma pleurospora Sacc., Michelia 2: 97. 1880.
Colonies on OA 14-18 mm diam after 7 d (18-28 mm after 14 d), margin entire to undulate; colony greenish olivaceous/olivaceous to rosy-buff and sepia, with white, felty aerial mycelium; reverse olivaceous grey to greenish olivaceous/ olivaceous. Colonies on MEA 11-16 mm diam after 7 d (19-29 mm after 14 d), colony margin undulate; colony pale olivaceous grey/ olivaceous grey to dark mouse-grey with rosy-buff tinges, with white, floccose, compact aerial mycelium, reverse umber/ brown olivaceous to olivaceous/olivaceous black. Pycnidia globose to subglobose,olivaceous to olivaceous black, abundant, scattered, mainly on the agar, 30-120 μm diam, solitary or aggregated, covered by mycelial outgrowths or setae-like hyphae, up to 50 μm, non-papillated, without or with ostiole, walls made up of 2-5 layers of cells, outer layer(s) pigmented; conidial exudate not observed.
Conidiogenous cells of two types; ampulliform to doliiform, 4-6.5 × 2-5.5 μm, or filiform, septate, branched, acropleurogenous, up to 60 μm long. Conidia 3.5-5.5 × 1.5-2.5 μm, av. 4.5 × 2 μm, length/ width ratio = 1.5-3, av. 2.1, cylindrical to oblong, without or with some minute, polar orientated guttules. Chlamydospores absent. NaOH spot test: a weak reddish discolouring may occur on MA, not specific. Crystals absent. Notes: A specimen derived from isolate CBS 130329 is assigned here as lectotype of Pleurophoma pleurospora, the type species of the genus (von Höhnel 1914). The species is known from branches and bare wood of trees and shrubs (Sutton 1980 , Boerema et al. 1996 and the isolate from Cytisus scoparius demonstrates that the species also may occur on green twigs. The isolates showed two types of conidiogenesis characteristic for the genus Pleurophoma; phoma-like, ampulliform to doliiform conidiogenous cells, as well as pyrenochaeta-like branched, filiform, septate, acropleurogenous. As a result, species of the genus Pleurophoma can easily be confused with taxa classified in the genera Phoma, Paraphoma, Pyrenochaeta and Pyrenochaetopsis. Trematosphaeriaceae Suetrong et al. Cryptogamie Mycol. 32: 347. 2011 Etymology: refers to Medi-medica, Latin, -opsis, refers to, Greek. The description of the type species as the cause of a mycetoma suggest this is a human pathogen. However, the mycetoma described was secondary to a wound produced by a thorn of Palito blanco tree, and the species was found later on Hordeum vulgare.
Pycnidia solitary or confluent, on upper surface of the agar, globose to pyriform with elongated neck, setose, ostiolate, olivaceous to olivaceous-black, the wall with pseudoparenchymatal cells. Conidiogenous cells hyaline, phialidic, ampulliform to doliiform, to elongated. Conidia sub-hyaline to yellowish, ellipsoid, aseptate, catenulate. Notes: The species was described as a human pathogen of tropical origin, and it may cause suppurative subcutaneous or deep nonmycetomatous infections, or a subcutaneous phaeohyphomycotic cyst (Badali et al. 2010) . However, the species also occurs in plant material.
white, felty or poorly developed aerial mycelium; reverse cinnamon to brick. Colonies on MEA 15-20 mm diam after 14 d, margin entire to somewhat lobated; colony white with dull green and grey olivaceous sectors and primrose tinges, with white, felty aerial mycelium; reverse sepia to brown olivaceous, greenish grey at centre, white near margin. Pycnidia globose to subglobose, olivaceous to brick, then olivaceous black, solitary or aggregated, 65-215 μm diam, nonsetose or with short setae-like outgrowths up to 25 μm long, with or without distinct ostiole, pycnidial wall consisting of 3-5 layers of cells. Conidiogenous cells 7-9 × 2-4 μm, ampulliform to filiform. Conidia 3-5 × 1-2 μm, av. 4 × 1.5 μm, length/width ratio is 1.7-3.3, av. = 2.5, ellipsoidal to allantoid, eguttulate or with some small, polar guttules. Chlamydospores absent, NaOH test negative. Crystals produced in the agar, small, orange coloured. Died., Krypt.-Fl. Brandenburg 9: 206. 1912 (vol. dated "1915 . Fig. 9 .
Aposphaeria populina
Description in vitro:
Colonies on OA 21-24 mm diam after 7 d (32-37 mm diam after 14 d), margin entire to undulate; colony grey olivaceous/olivaceous to pale luteous/luteous, with white to pale olivaceous grey, finely felty to woolly aerial mycelium; reverse luteous to orange, greenish olivaceous to olivaceous or grey olivaceous/ olivaceous grey to iron-grey, a rosy-buff discolouring near margin may occur. Colonies on MEA 16-20 mm diam after 7 d (30-37 mm diam after 14 d), margin entire to undulate; colony pale olivaceous grey with rosy-vinaceous tinges to peach or olivaceous grey, with white, woolly aerial mycelium; reverse saffron to pale olivaceous/olivaceous grey, sometimes with dark vinaceous tinges, rosy-buff near margin. Pycnidia globose to subglobose, olivaceous to olivaceous black, scattered, 55-305 μm diam, glabrous or with mycelial outgrowths, non-ostiolate or ostiolate, pycnidial wall composed of up to 10 layers of cells. Conidiogenous cells 5-11.5 × 1.5-3 μm, ampulliform to filiform. Conidia hyaline, subglobose to ellipsoidal, with 1-3 minute guttules, 1-2 × 1-1.5 μm, av. 1.5 × 1 μm, length/width ratio is 1.0-2.0, av. = 1.4. Chlamydospores and crystals absent, NaOH test negative. teleomorphic or anamorphic genera.
Plectophomella visci grouped in Plenodomus in this study and in the Leptosphaeriaceae in a previous molecular phylogeny of Phoma and allied anamorph genera (de Gruyter et al. 2009 ). Plectophomella visci is the type species of Plectophomella (Moesz 1922) and three additional species have been described in the genus. Two species were described from the bark of Ulmus spp., viz. Plectophomella ulmi (basionym Dothiorella ulmi) and Plectophomella concentrica (Redfern & Sutton 1981) . Dothiorella ulmi is considered the appropriate name for Plectophomella ulmi . A third species, Plectophomella nypae, was described from Nypa fruticans (Arecaceae) (Hyde & Sutton 1992) . As a result of the transfer of the type species Plectophomella visci to Plenodomus, the taxonomy of both Plectophomella concentrica and P. nypae needs to be reconsidered based on the outcome of a molecular study.
Plenodomus chrysanthemi could not be differentiated from Plen. tracheiphilus based on comparison of their LSU and ITS sequences. Plenodomus vasinfecta was proposed by Boerema et al. (1994) for the species originally described as Phoma tracheiphila f. sp. chrysanthemi (Baker et al. 1985) . Because these are part of the Plenodomus clade the name Plenodomus chrysanthemi is proposed with P. tracheiphila f. sp. chrysanthemi and P. vasinfecta as synonyms. Plenodomus chrysanthemi and Plen. tracheiphilus are host specific (Chrysanthemum and Citrus, respectively) and the scleroplectenchymatous conidiomatal wall of Plen. tracheiphilus differentiates this species from Plen. chrysanthemi, where only a parenchymatous wall has been observed (Boerema et al. 1994) . The results of this molecular study and the production of a Phialophora synanamorph by both species demonstrate the close relationship of both taxa.
Plenodomus enteroleucus and Plen. influorescens have a similar ecological niche as opportunistic pathogens on woody plants in Europe. Both taxa were formerly described as varieties of Ph. enteroleuca, vars. enteroleuca and influorescens, and could be differentiated only by the fluorescence of var. enteroleuca under black light. However, the molecular phylogeny demonstrates the two varieties are only distantly related and they are raised from varietal status to species rank. The close relation of Plen. wasabiae with Plen. biglobosus agrees with the results of a previous study on the production of Phomalignin A and other yellow pigments, as well as ITS sequence analyses (Pedras et al. 1995) .
Subplenodomus apiicola, Subplen. drobnjacensis, Subplen. valerianae and Subplen. violicola all produce pycnidia with an elongated neck, resembling Plenodomus. The pycnidial wall remains usually pseudoparenchymatous. Pycnidia with a scleroplectenchymatous wall are only observed in Subplen. drobnjacensis. Subplenodomus apiicolus, Subplen. drobnjacensis and Subplen. valerianae produce relatively small conidia, up to 4.5 × 2 μm (de Gruyter & Noordeloos 1992) in congruence with many of the Plenodomus species described; however, in contrast Subplen. violicola produces relatively large conidia, up to 11 × 3 μm (Boerema 1993) .
The grouping of species of Phoma section Plenodomus based on the host being either herbaceous plants or wood of trees and shrubs (Boerema 1982 , Boerema et al. 1994 is not supported by the molecular phylogeny. The grouping of the species into two categories based on the production of pseudoparenchymatous pycnidia that become scleroplectenchymatous pycnidia (type I), versus always scleroplectenchymatous pycnidia (type 2) , is partly supported by the molecular phylogeny. In the Leptosphaeria clade most species directly develop scleroplectenchymatous pycnidia, whereas in the Plenodomus clade the pycnidia generally are pseudoparenchymatous and become scleroplectenchymatous.
Heterospora is established for two species of Phoma sect. Heterospora that cluster in the Leptosphaeriaceae, viz H. chenopodii and H. dimorphospora. All other species of Phoma sect. Heterospora are in the Didymellaceae (Aveskamp et al. 2010) .
the Leptosphaeria doliolum species complex
The taxonomy of the generic type species Leptosphaeria doliolum and Phoma anamorphs is complex with a number of subspecies and varieties described in literature. Leptosphaeria doliolum subsp. doliolum and L. doliolum subsp. errabunda are morphologically very similar, as well as the anamorphs Ph. acuta subsp. errabunda and Ph. acuta subsp. acuta. It has been suggested that both taxa represent originally American and European counterparts (Boerema et al. 1994) . Both subspecies of L. doliolum proved to be closely related in a phylogenetic analysis utilising LSU and ITS. A detailed multilocus phylogenetic study including the ITS, ACT, TUB and CHS genes, however, demonstrated that both subspecies could be clearly differentiated, and represent two subclades in the L. doliolum complex. All species allied with L. doliolum and L. errabunda are necrotrophic species. Surprisingly, L. macrocapsa grouped with the L. errabunda isolates. Leptosphaeria macrocapsa is described as a host-specialised necrotroph on Mercurialis perennis (Euphorbiaceae) in Europe (Boerema et al. 1994) . The species is characterised by large pycnidia (Grove, 1935) , with a conspicuously broad, long cylindrical neck (Boerema et al. 1994) . This is different to the sharply delimited papilla or neck of variable 
the genus Coniothyrium
Coniothyrium palmarum is the type species of the genus Coniothyrium. Coniothyrium is characterised by ostiolate pycnidial conidiomata, annellidic conidiogenous cells, the absence of conidiophores, and brown, thick-walled, 0-or 1-septate, verrucose conidia. Coniothyrium is similar morphologically to some species in the genus Microsphaeropsis. However, Microsphaeropsis is characterised by the production of phialidic conidiogenous cells with periclinal thickening, and thin-walled, pale greenish brown conidia. Coniothyrium, Microsphaeropsis and Paraconiothyrium clearly grouped in different clades in a study of the partial SSU nrDNA (Verkley et al. 2004) . In a subsequent study utilising SSU and LSU sequences, the generic type species Microsphaeropsis olivacea grouped in Didymellaceae, whereas Coniothyrium palmarum clustered with the genus Leptosphaeria in Leptosphaeriaceae (de Gruyter et al. 2009 ). In the present study C. palmarum and its relatives grouped in a distinct clade, which represents Coniothyriaceae. Phoma carteri, Ph. glycinicola, Ph. septicidalis and Pyrenochaeta dolichi grouped in this clade and are transferred to the genus Coniothyrium. The inclusion of these species with setose pycnidia and conidiogenesis with elongated conidiophores expands the morphological circumscription of Coniothyrium. Species with those characters are also found in other genera treated in this paper in the Cucurbitariaceae, Didymellaceae, Phaeosphaeriaceae, Leptosphaeriaceae, Montagnulaceae and Sporormiaceae, indicating convergent evolution.
The Coniothyrium species included here are plurivorous or soilborne, such as C. palmarum, C. septicidalis and C. multiporum, or are associated with a specific host such as C. carteri on Quercus spp. (Fagaceae), C. glycinicola on Glycine max (Fabaceae) and C. dolichii on Dolichos biflorus (Fabaceae). The species also are diverse geographically.
Coniothyrium palmarum was frequently found associated with leaf spots on Phoenix dactylifera (Arecaceae) in India and Cyprus (Sutton 1980 ). The C. palmarum isolates regularly used in phylogenetic studies are CBS 758.73, from leaf spots on Phoenix dactylifera in Israel, and CBS 400.71, from a dead petiole of Chaemeropsis humulis (Arecaceae) in Italy. The subtropical distribution of these species is similar to that of the most closely allied C. dolichi and C. glycinicola. Coniothyrium multiporum, recorded from marine soil, also is found in warm regions. Coniothyium carteri, in contrast, is reported from North America and Europe.
Coniothyrium dolichi produces setose pycnidia with hyaline conidia (Mohanty 1958) . The conidiogenesis was studied in detail later. phoma-like ampulliform conidiogenous cells as well as conidiogenous cells on filiform, septate conidiophores were found in the same pycnidia leading to confusion regarding the classification of this species in Phoma or Pyrenochaeta (Grodona et al. 1997) . This study clearly supports the classification in Coniothyrium. Coniothyrium glycinicola was originally placed in the genus Pyrenochaeta as Py. glycines due to its setose pycnidia (Stewart 1957) . The conidiogenesis and hyaline conidia are phoma-like and therefore, it was reclassified as Ph. glycinicola in Phoma sect. Paraphoma . However, in the original description it was noted that the conidia were greenish-yellow in mass (Stewart 1957) , resembling Microsphaeropsis or coniothyrium-like conidia. This study clearly supports the classification in Coniothyrium. Coniothyrium carteri produces setose pycnidia with hyaline conidia and therefore, the species was classified in Phoma section Paraphoma (de . In spite of this similarity, C. carteri was determined to be only distantly related to the generic type species Paraphoma radicina . Coniothyrium multiporum was described in Phoma section Phoma; however, it proved to be unrelated to Phoma in Didymellaceae (Aveskamp et al. 2010) . The conidiogenesis may comprise elongated conidiophores (Pawar et al. 1967 ). Two isolates originally described as Ph. septicidalis are placed here in Coniothyrium telephii. Other strains deposited as Ph. septicidalis proved to be Pyrenochaeta unguis-hominis (de Gruyter et al. 2010) .
The anamorph of the genus Neophaeosphaeria was described as coniothyrium-like, producing pigmented, aseptate conidia from holoblastic, percurrently proliferating conidiogenous cells with conspicuous annellations (Câmara et al. 2003) . Although Neophaeosphaeria is related to Coniothyrium based on the molecular data, Neophaeosphaeria probably belongs to a separate phylogenetic clade. The grouping of N. filamentosa with the Coniothyrium species included in this study was poorly supported and N. filamentosa proved to be more distantly related in previous molecular phylogenetic studies (Verkley et al. 2004 , Damm et al. 2008 .
Both anamorph genera Cyclothyrium and Cytoplea were considered to be related to Coniothyrium and Microsphaeropsis (Sutton 1980 ) based on morphological similarities. Cyclothyrium also resembles Paraconiothyrium but produces conidiogenous cells that are more elongated than in most species of Paraconiothyrium and the conidia are almost truncate at the base, or at least they are much less rounded at the base than the conidia of Paraconiothyrium (Verkley et al. 2004) . The generic type species Cyclothyrium juglandis, the anamorph of Thyridaria rubronotata, proved to be related to Roussoella hysterioides, teleomorph of Cytoplea (Verkley et al. 2004) . Based on present results R. hysterioides could not be assigned to familial rank. The clustering of this species in Massariaceae (Zhang et al. 2009 ) could not be confirmed. Moreover, Roussoella probably is not a monophyletic genus (Tanaka et al. 2009) . Thyridaria rubronotata, the teleomorph of Cyclothyrium juglandis, proved to be related to Massariosphaeria phaeospora but was not assigned to familial rank ).
Coniothyrium-like anamorphs also have been linked to Mycosphaerella in the past. However, these species were subsequently accommodated in Colletogloeopsis (Cortinas et al. 2006) , Readeriella/Kirramyces and are now known to be species of Teratosphaeria (Crous et al. 2009b) .
the genus Pleospora
Pleospora is a large genus in Pleosporaceae, Pleosporales, and includes important pathogens that occur on both monocotyledons and dicotyledons. Anamorphs of Pleospora s. lat. have been described in various genera of coelomycetes and hyphomycetes as summarised by Zhang et al. (2009 Zhang et al. ( , 2012 . A delimitation of Pleospora into two sections, Pyrenophora and Eu-Pleospora was made based
